TECHNICAL REPORT
NATICK/TR-08/010

LAW ENFORCEMENT ADVANCED PROTECTION
(LEAP) DUTY UNIFORMS, INTEGRATED HEAD
PROTECTION, CHEMICAL/BIOLOGICAL
PROTECTION AND HUMAN SYSTEMS INTEGRATION
LAW ENFORCEMENT USER FOCUS GROUP REPORT

by
Thomas E. Creighton, II
Stephen Doherty
and
Melinda A. Cook

CTC, Inc.
Westborough, MA 01581

March 2008

Final Report
May 2007 — September 2007

Approved for public release; distribution is unlimited

Prepared for
U.S. Army Natick Soldier Research, Development and Engineering Center
Natick, Massachusetts 01760-5019



DISCIL AIMERS

The findings contained in this report are not to
be construed as an official Department of the Army
position unless so designated by other authorized

documents.

Citation of trade names in this report does not
constitute an official endorsement or approval of

the use of such items.

DESTRUCTION NOTICE

For Classified Documents:
Follow the procedures in DoD 5200.22-M, Industrial

Security Manual, Section II-19 or DoD 5200.1-R,

Information Security Program Regulation, Chapter IX.

For Unclassified/Iimited Distribution Documents:

Destroy by any method that prevents disclosure of

contents or reconstruction of the document.



Form Approved
REPORT DOCUMENTATION PAGE OMB No. 0704-0188

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources,|
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection|
of information, including suggestions for reducing the burden, to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports
(0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA" 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall bej
subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number.

PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) |2. REPORT TYPE 3. DATES COVERED (From - To)
28-03-2008 FINAL May 2007-September 2007

4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

LAW ENFORCEMENT ADVANCED PROTECTION (LEAP) DUTY W911QY-07-C-0035

UNIFORMS, INTEGRATED HEAD PROTECTION,
CHEMICAL/BIOLOGICAL PROTECTION AND HUMAN SYSTEMS 5b. GRANT NUMBER
INTEGRATION LAW ENFORCEMENT USER FOCUS GROUP REPORT

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER
Thomas E. Creighton II, Stephen Doherty and Melinda A. Cook

be. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
CTC, Inc. REPORT NUMBER

Public Safety Technology Center

134 Flanders Road

Westborough, MA 01581

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR'S ACRONYM(S)
U.S. Army Natick Soldier Research, Development and Engineering Center (NSRDEC)
ATTN: AMSRD-NSR-TS-H (S. Castellani)

15 Kansas Street
X 11. SPONSOR/MONITOR'S REPORT
Natick, MA 01760-5019 NUMBER(S)

NATICK/TR-08/010

12. DISTRIBUTION/AVAILABILITY STATEMENT
Approved for public release; distribution is unlimited.

13. SUPPLEMENTARY NOTES
This report should not be considered the official position of the U.S. Army Natick Soldier Research, Development and Engineering
Center (NSRDEC). This report reflects the comments and opinions of law enforcement Cont'd on reverse

14. ABSTRACT

This focus group report documents the findings of a Law Enforcement Advanced Protection (LEAP) User Requirements Focus
Group held on 15-16 May 2007 in Scottsdale, Arizona. This focus group is one in a series of personal protective equipment (PPE)
related user focus groups for members of the law enforcement community. Its purpose was to collect data/criteria for operational
requirements, personal protective equipment (PPE) trends and concepts of operations (CONOPS) from representatives in law
enforcement. Program participants represented a cross section of the country's law enforcement community, serving in different
agencies, departments and job functions. The focus group topics were as follows: Duty Uniforms, Integrated Head Protection,
Chemical/Biological Protection and Human Systems Integration. Data collected through this focus group will be used with
on-going research and analysis to support a number of LEAP-related activities, including developing performance criteria for law
enforcement specific PPE standards.

15. SUBJECT TERMS

POLICE FOCUS GROUP PROTECTIVE SUIT PROTECTIVE EQUIPMENT INTEGRATED SYSTEMS
SURVEYS HEAD(ANATOMY) DATA COLLECTION = PERFORMANCE CRITERIA PROTECTIVE CLOTHING
UNIFORMS LAW ENFORCEMENT HUMAN SYSTEMS INTEGRATION CONOPS(CONCEPT OF OPERATIONS)

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF |18. NUMBER [19a. NAME OF RESPONSIBLE PERSON
a. REPORT |b. ABSTRACT | c. THIS PAGE ABSTRACT SXGES Stephanie Castellani
U U U SAR 94 19b. TELEPHONE NUMBER (/nclude area code)
508-233-5424

Standard Form 298 (Rev. 8/98)
Prescribed by ANSI Std. Z39.18



Box 13 Cont’d

professionals who participated in this focus group.



TABLE OF CONTENTS

LIST OF FIGURES . .. .cuuiniittiiitieteieteiattettittatensctatuntatnttaraestasentsenstetasesstnsseeeensassessans iv
LIST OF TABLES...uettniiiiiiitareeriearestieraastatutatasattttateserssasstatnsseetssssssssssesrensessssens iv
5 24 D0 2 3 v
LU 00 230 18104 1 16 1 PSR 1
1.1 EVALUATION OBJECTIVES. ... ..ttt uittittitit ettt ettt e ee s et e e et e ee ee e teeset e et et ee e 1
1.2 USER FOCUS GROUP OVERVIEW. . ... utiititiiitiit ittt et e e et e e ee e ee et e e e e e 1
T SN 1 § (0] 17NN T O 2
1.4 FOCUS GROUP METHODOLOGY . .« t ettt et ittt attaaee e e eetee e te sttt et eesensiieseseesuiaaeeetasieieerimn 4
1.5 FOCUS GROUP STRENGTHS AND LIMITATIONS . ...t uttttn et ettteeeeaieee e e et ettt eeeeeaee e e eenaaanees 5
2.0 FOCUS GROUP DISCUSSION RESULTS....cceiiuiuiuiininiiteiiiieeeirtentncesasaensasaenensnaens 6
2.1 FACILITATED DISCUSSION: DUTY UNIFORM. ... ..ottt ittt et 6
2.1.1 Current State Of PPOIECIION.............cc.ccoveiiiiciiiiiiiieeea et 6

2.1.2 Need for Improved Duty Uniforms and Standards...................ccccooiiiiiiniiiiiiiiiiin 7

2.1.3 Perceived TRFEALS .............c.cooeeieeeeiieiit ettt 8

2.1.4 APPEAFANCE NEEUIS ............cooiiieiiiieee e 8

2.1.5 Laundering PFOLOCOIS ..............ccccccoiiiiiiiiiiiiiiiiit it 9

2.1.6 Durability CORSIAEFALIONS................c..cccciiiiiiiiiii i 9

2.1.7 Duty Uniform Integration CORCEINS .............c...ccoviiiinieiiiieiitieiei i 11

2.1.8 Prioritization of Protection Needs — Exercise Results ...............cc.cccocoovvviiiniiniiiiiiiii, 11

2.1.9 Duty Uniform Integration Issues — Survey ReSUlLs ..............c.ccooviiniiiiniiiinii, 13

2.2 FACILITATED DISCUSSION: INTEGRATED HEAD PROTECTION........cuuitiitiiiiie et ae e 14
2.2.1 Current State of Integrated Head ProteCtion...................ccccooeiiiiiuiiiiiiiiiiiiieniiini 14

2.2.2 Prioritization of Protection Needs — Exercise ReSults ..............c..ccccovveiiiiininininiiiiins 16

2.2.3 Head-Borne Capability Needs vS. WaRLS ..............cccccoccioiiiiiiiiiiiiiiiiiiaieeeec e, 17

2.2.4 THP INLeGFALION CONCEFNS. ...ttt s 18

2.2.5 Integrated Head Protection Integration Issues — Survey ReSulls................cccccocoviiiiin. 20

2.3 FACILITATED DISCUSSION: CHEMICAL / BIOLOGICAL PROTECTION. ......outuiiiiiieiiiiaiiieeeneen, 21
2.3.1 Chemical/Biological PPE Integration ISSUES.................cccccocuviiiiiiiiiiiiiiiiii s 21

2.3.2 Mission Role Task Validation — Exercise ReSUILS ...............cccccccoeciiiiiiiiiiiiiiiiiiiiii, 22

2.3.3 CB PPE Integration Issues — Survey ReSUILS ...................ccocoviiiiiiiiiniiii 25

2.3.5 Perceived Threats - Chemical / BiolOgical ...................ccccccoviiiiiiiiiiiiiiiiiiiiieicecc 28

2.3.6 Wear and Weathering CORSIAEFALIONS ....................ccccceiuiiiiiiiiiiiiiiiii s 29

2.3.7 Ergonomic Testing Scenario REVIEW .................ccocoviiiiiniiiniiiiiii i, 30

3.0 CONCLUSTONS ... tuttuitteentaretarnsessasetsetuesesaseistettesssssssasssssssssstasssessssessssasassssnssnss 38
Appendix A — User Workshop Participant SUrvey ... 41
Appendix B — Participant Information Survey RESULS...............c.cccoooiiiiiiiiiiis 45
Appendix C — Read Ahead MQterial ...t 57
Appendix D — Protection Needs MaLFiCes..................cccoiiiiiiiiiiiiiiiiiiii 63
Appendix E — Description of MisSion ROIES.................ccccociuiiiniiiiiiiiiii 65
Appendix F — Ergonomic Scenario DesCrIPIIONS.................cccoouiiiiiiiiiniiii 69
Appendix G — Representative Sample of Purchase Order ..., 71
Appendix H— Duty Uniform Integration Issues Survey RESUILS ..o, 73
Appendix I — [HP Integration Issues — Survey RESUlLS.................ccocoiiiiiiii, 77
Appendix J — Mission Role Task MQtrices .................cocoiiiiiiiiiiiiiiiiii i, 81
Appendix K — Chemical/Biological PPE Issues — Survey ReSults.................cccccoooii, 83

iii



LIST OF FIGURES

Figure 1. Law Enforcement Focus Group Geographical Profile ..o, 2
Figure 2. A System of Sub-SysStems .........cccoeviiiiniiiiiniii 14
LIST OF TABLES
Table 1. Participant Background Information ............cocceceieiiiiiiiiiniininiinnenncecec, 3
Table 2. Prioritization of Protection Needs.........cocveeruiiniiiiiiiiiniiiiiiniiiiieie e 12
Table 3. Duty Uniform Integration Issues — Survey Results .........cocoooiiiiiiininiiinnn, 13
Table 4. Prioritization of Protection Needs — Exercise Results.........ccccoceeviiiiiiiiniiinns 16
Table 5. Integrated Head Protection Integration Issues — Survey Results...............cc.c.... 20
Table 6. CB PPE Integration Issues — Survey Results........ccccovviiiiiiiiinniniiiiii, 26
Table 7. Expected Mission Role Durations .........c.ccccueviiiiiiiiiiiiniiiiccccciici, 27
Table 8. Proposed Ergonomic Scenario for Perimeter Control ............ccccoeivciiiininninnn, 31
Table 9. Proposed Ergonomic Scenario for Tactical Operations............ccceveevveiiniienenne 34
Table 10. Proposed Ergonomic Scenario for CSI.........cccoovviiiiiiiiiininniiiniiiceccne 36

v



PREFACE

The U.S. Army Natick Soldier Research, Development and Engineering Center
(NSRDEC), conducted a Law Enforcement Advanced Protection (LEAP) Requirements
User Focus Group May 15-16, 2007 in Scottsdale, Arizona. This was a collaborative
effort on the part of NSRDEC, the Department of Homeland Security, Office of Science
and Technology, Office of Standards (DHS-S&T), the National Institute of Standards and
Technology — Office of Law Enforcement Standards (NIST-OLES), the National Institute
of Justice, Office of Science and Technology (NIJ-OST), and the Center for Technology
Commercialization (CTC).

This report was prepared during the period May 2007 — September 2007 under contract
number W911QY-07-C-0035.

This focus group supports the LEAP Program, and is one in a series of personal
protective equipment (PPE) related user focus groups for members of the law
enforcement community. Its purpose was to collect data/criteria for operational
requirements, PPE trends and concepts of operations (CONOPS) from representatives in
law enforcement. Program participants represented a cross section of the country’s law
enforcement community, serving in different agencies, departments and job functions.
The focus group topics were as follows:

Duty Uniforms;

Integrated Head Protection;
Chemical/Biological Protection; and
Human Systems Integration.

Focus group discussions included: PPE integration and compatibility concerns;
chemical/biological (CB) PPE and systems; CB response mission roles and mission
related tasks; and law enforcement duty uniforms standards related issues.

Each focus group topic discussion generated information specific to that area, including
needs and threat requirements, and prioritization of needs. Significant concerns,
comments and conclusions by the law enforcement professionals in topic areas were:

Duty Uniforms and their materials, style and “image” considerations are steeped in
Department traditions making changes difficult. They provide little protection from
chemical/biological hazards. Duty uniform design has changed little in many years and
more could be done to adopt technology advances for threads, fibers and design
innovations for increased protection, functionality, and comfort.



Integrated Head Protection discussions encompassed areas of tactical, motorcycle and
law enforcement bicycle operations. Participants cited a lack of manufacturing standards
in head protection for law enforcement as a problem area leading to significant
performance differences between head protection platforms. Integrating head protection
with breathing apparatus, communications systems and shoulder weapons are major
difficulties.

Chemical/ Biological Protection discussions concerned personal protective equipment
(PPE) cost, durability, component integration and a lack of law enforcement standards
addressing manufacture, design and equipment shelf life. Participants reviewed and
validated chemical/biological operational scenarios in the mission roles of perimeter
control, tactical operations and crime scene investigation (CSI). They also prioritized
protection needs in the chemical/biological environment.

Human Systems Integration discussions built on dialogues in prior topic areas to create
a picture of environmental and climatic issues and their impact on officers, uniforms and
protective equipment. These discussions highlighted current limitations and opportunities
for improvement with the law enforcement officer positioned at the center of the
integrated system.

Data collected through this focus group will be used with on-going research and analysis
to support of a number of LEAP related activities, including developing performance
criteria for law enforcement specific PPE standards. One participant offered a gauge for
successful PPE integration. “When we see the deployment of scratched up and slightly
worn PPE equipment, it shows wear because the PPE parts integrate and work well
together. Seeing this is a measure of success, instead of seeing all fresh gear coming out
that has never been used.” While frequently used and worn equipment can pose potential
problems if not maintained or replaced as necessary, indications of prior use may also
show what kinds of equipment have worked well in the past.

Vi



LAW ENFORCEMENT ADVANCED PROTECTION
(LEAP) DUTY UNIFORMS, INTEGRATED HEAD
PROTECTION, CHEMICAL/BIOLOGICAL PROTECTION
AND HUMAN SYSTEMS INTEGRATION LAW
ENFORCEMENT USER FOCUS GROUP REPORT

1.0 Introduction

1.1 Evaluation Objectives

The law enforcement user focus group consisted of four facilitated discussion segments.
The purpose of these sessions was to further refine law enforcement needs and
performance criteria in multiple personal protective equipment technology areas. The
goal of this focus group was to conduct facilitated discussions on the following topics:

e Duty Uniforms, emphasizing the current state of protection, the need for improved
uniforms and standards, identifying perceived threats, prioritizing baseline
requirements, appearance needs, laundering protocols, durability considerations and
integration issues.

e Integrated Head Protection, reviewing the current state of protection and perceived
threats, and prioritizing baseline requirements, head borne capability needs, and
integration issues.

e Chemical/Biological Protection, defining mission roles, tasks, and durations,
perceived threats and prioritizing threats, wear and weathering considerations,
mission related ergonomic scenarios, and integration issues.

e Human Systems Integration, emphasizing overarching integration concerns.

1.2 User Focus Group Overview

Subject: User focus group for members of the law enforcement (LE) community,
representing various agencies and regions to discuss their needs and opinions relating to

Duty Uniforms;

Integrated Head Protection;
Chemical/Biological Protection; and
Human Systems Integration.



Location and date: Doubletree Paradise Valley Resort in Scottsdale, AZ, May 15-16,
2007

Sponsor: Department of Homeland Security, Office of Science and Technology, Office
of Standards

Host Activity: The U.S. Army Natick Soldier Research, Development and Engineering
Center (NSRDEC), the National Institute of Standards and Technology — Office of Law
Enforcement Standards (NIST-OLES)

Facilitator: Chief Stephen Doherty (Retired) CTC, Inc., Public Safety Technology
Center.

1.3 Participants

The focus group contained 15 members of the LE community from urban and suburban
jurisdictions, representing state, county and local law enforcement agencies. Criteria for
participant selection included

e Active duty law enforcement or law enforcement technical support personnel;

e Agency authorization; and

e No prior participation in similar research efforts.

Additional participant selection included recommendations from the National Institute of
Justice (N1J), NSRDEC, and Edgewood Chemical and Biological Command (ECBC).

Figure 1. Law Enforcement Focus Group Geographical Profile



These law enforcement participants represented primarily the central, mid-western and
western regions of the United States, as seen in Figure 1 above. Participants’ experience
areas and job functions included day-to-day field operations, office/headquarters
personnel, tactical/specialized personnel, and forensics lab personnel. All personnel
functions include activities in the chemical/biological response arena.

Table 1 represents participant background information relative to responder discipline,
years of experience and home state.

Table 1. Participant Background Information

Responder Discipline Years of Experience Home State
Counterterrorism 6 - 10 years CA
Tactical / Special Operations 6 - 10 years NV
Specialized Operations 6 - 10 years KY
Tactical / Special Operations 11— 15 years MA
Day to Day Fiel'd Operations / Tactical / 11— 15 years MT
Specialized Operations
Day to Day Field Operations / WMD Instructor More than 15 years MO
SWAT Commander More than 15 years X
Bicycle Patrol Officer More than 15 years NC
Tactical / Special Operations More than 15 years AZ
Tactical / Special Operations More than 15 years CA
Tactical / Special Operations More than 15 years TX
Criminologist More than 15 years IA
Office / Headquarters More than 15 years NM
Director of Emergency Management More than 15 years MI
Tactical / Special Operations More than 15 years IL

One representative each from NSRDEC and ECBC attended as observers for both days of
the Workshop/Focus Group.



1.4 Focus Group Methodology

Focus Group Preparation
Several weeks prior to meeting, focus group participants were sent a packet of read-ahead
material that included information about the group’s proposed goals and discussion
topics. (See Appendix C)

The read ahead material also included a 21 question survey developed by NSRDEC, for
participants to complete independently and submit either electronically or in hard copy at
the beginning of the focus group. (See Appendix A)

The survey consisted of quantitative, multiple choice, yes/no, and rating scale questions
and included questions related to their experience and use of duty uniforms, integrated
head protection, chemical/biological protection and human systems integration.
Appendix B has the analyzed data and summarized results, including displayed means
and frequency of responses.

Focus Group Proceedings
As previously described, participants were invited to attend after carefully considering

their relevant experience and qualifications. Focus group segments were structured
progressively, beginning with the basic duty uniform, and building upon a format that
mirrored a reasonably anticipated law enforcement career (e.g. patrol officer/duty
uniform; head protection/motorcycle; tactical/specialized- components). In a post 9/11
world, regardless of duty assignment, every law enforcement officer deals with the daily
reality of encountering potential chemical/biological threats.

The focus group comprised four facilitated discussion segments. Each one addressed a
particular topic: Duty Uniforms, Integrated Head Protection, Chemical/Biological
Protection, and Human Systems Integration. Participants completed a short written
survey at the conclusion of the Duty Uniform, Integrated Head Protection and the
Chemical/Biological discussion segments to document their top integration issues.
Survey results are in the body of this report, in the related discussion areas.

During the Duty Uniform and Integrated Head Protection (IHP) discussions, participants
were led in an exercise to identify threat severity and frequency of occurrence. These
exercises produced the “Prioritization of Protection Needs” matrices in Appendix D.

During the facilitated Chemical/Biological discussion, proposed ergonomic testing
scenarios were presented for the LE mission roles: perimeter control, tactical operations
and CSI. Mission roles are described in Appendix E. The scenarios proposed real world
situations that represent law enforcement responses to a CB incident. (See Appendix F)
Participants were asked the following questions, noting that all tasks are performed
within a CB environment:

e Do the proposed scenarios accurately represent reasonably anticipated tasks?
e Are the tasks within each scenario reasonable or unreasonable?



e [s the task sequence accurately represented?
e Are any tasks missing?
e Do tasks accurately reflect an officer’s response?

Results of the exercise are in the related discussion areas in the body of this report.

During the Chemical/Biological Protection discussion, participants were given a list of
frequently performed physical activities, and asked if these activities applied to Perimeter
Control, Tactical Operations, and CSI mission roles. After responding, the group
compared their results with the responses of a previous focus group held in Arlington,
Virginia, November 15-16, 2006, and discussed differences. The Arlington group’s
detailed discussion and conclusions are in the May, 2007 report, “Law Enforcement
Advanced Protection (LEAP) Requirements Focus Group.” This analysis provided a
mechanism to discuss discrepancies and areas of conflict between the two different focus

groups.

Participants were also asked to validate frequently performed physical activities in three
scenarios within Perimeter Control, Tactical Operations, and CSI mission roles. Results
of this exercise are in the body of this report, in the related discussion area.

1.5 Focus Group Strengths and Limitations

Focus groups can be an effective tool to

Collect attitudes and experiences supported by qualitative information;
Identify existing issues or problems with respect to products or policies;
Explore ideas and concepts; and

Generate discussion for new ideas and solutions.

Witnessing interactions and evolving opinions from participants with various investments
in a concept are underlying strengths of focus groups. Through these interactions,
researchers hope to gain insights into user habits and preferences, which would otherwise
be less accessible.

Focus groups have limitations in that they may not produce quantifiable and/or
statistically significant data. Due to the small number of participants, results should not
be generalized as representative of a larger community. Also, it should be noted that
ideas generated in focus groups are the views of individuals who may or may not always
agree. Though in some cases, the group may reach a consensus; this should not be the
expectation.

Discussion summaries in this report attempt to represent all views expressed, and note
when opinions differ. Finally, due to the nature of focus groups, it can never be
guaranteed that participants will express their viewpoints on all intended topics or follow
a planned agenda. Though the facilitator tactfully guided the group and kept the



discussion on course, participants were not discouraged from speaking their minds or
voicing outside concerns they felt were relevant.

2.0 Focus Group Discussion Results

2.1 Facilitated Discussion: Duty Uniform

Objective: For each participant to describe their current duty uniform and discuss what,
in their opinion, are the positive and negative features of that uniform. Participants
discussed whether or not there is a need for a duty uniform standard, and identified a list
of needs for a new duty uniform.

NSRDEC began the focus group discussions by presenting the “human centric” approach
to protecting soldiers and how it relates to law enforcement in NSRDEC’s Law
Enforcement Advanced Protection (LEAP) Program. The presentation provided a
framework for the facilitated duty uniform discussion, which included the following topic
areas:

Current State of Protection,;

Need for Improved Duty Uniforms and Standards;
Perceived Threats;

Appearance Needs;

Laundering Protocols;

Durability Considerations; and

Duty Uniform Integration Concerns.

2.1.1 Current State of Protection

A law enforcement duty uniform is the most basic agency required personal protective
equipment. The duty uniform is the first layer of defense for every arriving officer.
Typically, the first responder does not have the opportunity to don additional protective
equipment, as threats and hazards are not always known or identifiable at the time of
arrival. The duty uniform is the only PPE component global in its application.

To address the current state of protection provided by duty uniforms, participants first
discussed materials used, then segued into climate differences and basic uniform classes
required for a law enforcement officer. Discussions centered on duty uniforms for
assignments most commonly required of law enforcement officers. These included
automobile, motorcycle and bicycle patrols.



Materials used for duty uniforms by attendees included:

e Coolmax® e Polyester-cotton blend
e Cotton e Rayon

e Leather e Wool

e Nomex®

Numerous participants, representing different agencies reported that decision-making about
duty uniform type is done through a committee in the agency that determines all details,
including material, style, and appearance. The committee even specifies where equipment
will be placed on a duty belt. The group made it clear that uniform committees greatly
influence duty uniform selections and choices. However, they concurred that the final
decision rests with the Chief, Sheriff or similar individual’s command authority. They also
agreed that their agencies decide when a mandatory universal changeover of patrol
personnel’s duty uniforms (i.e. short sleeve to long sleeve) takes place in the calendar year.

Discussions about the current state of LE duty uniforms produced general agreement on four
significant points:

e The core patrol duty uniform of shirt and trousers is steeped in individual agency
tradition and has remained basically unchanged for many years.

e A rigid committee system that regulates duty uniform changes exists in many
Departments.

e Cost is a significant factor in acquiring initial sets of duty uniforms for some
departments. After completing basic academy training, participants concurred that on
average officers received anywhere from $4,000 to $7,000 to cover their initial duty
uniform expenses. However, PPE costs can easily exceed the allotment, and
departmental allowances vary widely. (A representative purchase order sample
provided by the Albuquerque Police Department is in Appendix G.).

e Concern with appearance (as judged by each agency) of duty uniforms especially
surrounding “military looking” uniforms, ranked high in influencing duty uniform
decisions. The majority of participants agreed that in their department, the decision-
makers did not favor an overly militaristic appearance for everyday use patrol
uniforms.

2.1.2 Need for Improved Duty Uniforms and Standards

The agencies participating in the focus group represented a wide variety of law enforcement
duty uniform styles, colors and materials. Participants generally agreed that current duty
uniforms, with the exception of body armor, provide little if any protection from threats.
Focus group participants’ universally desired improved protection built into duty uniforms.

While the group desired increased protection from threats, it was also concerned that
improved protection built into duty uniforms would be unsuccessful or haphazard at best,



without having standards to measure and define performance. The present state of duty
uniforms, without standards to guide selection leaves uniform vendors to produce equipment
with unquantifiable performance.

2.1.3 Perceived Threats

Focus group participants generally wanted duty uniforms to provide greater protection from
threats, but they also required greater specificity of threats. Participants were asked to detail
the types of threats they wanted their duty uniform to protect against as indicated by the

following:
e Biological hazards;
e Chemical hazards;
¢ Blood borne pathogens;
¢ Environmental Elements:

- Temperature extremes

- Ultra-violet rays (provide SPF protection)

- Moisture repellency

Thermal flash/flame hazard;

Static electricity (Taser™ use against officer);
Ballistic threats (eliminate body armor); and
Puncture/slash/stab threats (including dog bites).

2.1.4 Appearance Needs

Participants generally agreed that there is widespread concern about how the duty uniform
appears, and how an officer’s “image” is perceived. Participants made the following
comments concerning duty uniform appearance and image needs:

Instant Identification: The duty uniform must provide instant identification as a law
enforcement officer to civilians and other emergency responders;

Professional Appearance: The uniform must be “sharp.” Professional appearing
officers are assaulted less often.

Police Presence: The first use of force is your police “presence” provided by uniform
appearance;

Approachability: Uniform appearance helps make officers “approachable” for
community policing initiatives;

Functionality: The duty uniform must allow mobility, climbing, running without
ripping or tearing;

Uniform Hat: Emphasis on always wearing the duty uniform hat for image purposes
may jeopardize officer safety, though there can be disciplinary measures for not
wearing your uniform hat;



e Uniform Culture: Law enforcement periodicals’ such as “Best Dressed Lists” are
driven by appearance instead of practicality; and

¢ Duty Uniform Hazard: A white t-shirt worn under a dark uniform shirt creates what
participants termed, “the triangle of death,” as it provides a target for assailants.

2.1.5 Laundering Protocols

The duty uniform requires maintenance through either home laundering or dry cleaning.
Participants expressed various opinions on methods to keep their uniforms clean. One
reported that contact with blood requires the uniform be disposed of since it is considered
biologically contaminated.

Additional laundering comments included the following:

e Laundering Convenience: Laundering is not a concern - “We leave them at the
station and they are returned cleaned and pressed.” With regard to home care, some
uniform shirts require ironing to look their best, but there are officers that will wear
them without ironing.

e Laundering Policy: One participant noted that in cases where exposure to a blood
borne pathogen occurs, the agency pays for the uniform replacement. Another
participant suggested that it would be helpful to have standardized cleaning methods
mandated (i.e. dry-cleaning is required for everyone), to maintain a consistent
appearance. Another participant described the quartermaster system, where the
department provides all the uniforms, and the watch commander subjectively
determines when uniform replacement is required.

e Dry Cleaning Expense: If dry cleaning costs are not covered by the agency, they can
be significant when dry cleaning is adopted by individual officers.

o Ease of Care: Polyester requires the least amount of effort to look good; and

e Comfort: Cotton needs to be pressed, but it is more comfortable than polyester.

2.1.6 Durability Considerations

Participants reported that duty uniform durability was heavily affected by laundering
methods, and vice versa. Several participants agreed that dry cleaning prolonged duty
uniform life over wet washing/drying treatment.

While discussing durability, respondents returned to issues of duty uniform “image” and
appearance. These closely intertwined concerns were expressed by the following responses:



¢ Fading: Laundering increases speed of duty uniform fading; and

e Material “sheen”: Home laundered garments develop a noticeable sheen in the
material.

When asked, “What determines comfort for you?”” and “what comfort factors are important?”
the group responded:

e Breathability: Sweat/moisture wicking for cooling (i.e. Tac Wear and
UnderArmor®; once cotton is wet, it stays wet); and

e Range of Motion: having peripheral vision while driving, having full mobility when
arresting someone, and scaling walls during a foot chase.

Participants were also asked if they would consider trading weight reduction in their duty
uniform for increased protection. Their comments on this trade-off are below:

e Common Problem: Many will trade comfort over protection when the duty uniform
ballistic vest is considered too heavy or bulky.

e Temperature Extremes: Nomex® is extremely hot, and in climates where heat
exhaustion is a common problem, it is difficult to wear for long time periods.

e Trade-off Risks: While many prefer comfort, such as fabric breathability like Under
Armor®, risk factors involved may create life-threatening situations. One participant
noted that Under Armor® “shrink wraps” to the wearer’s skin when exposed to fire.

e Trade-offs not Necessary Anymore: Two participants commented that technology
has advanced to the point where trade-offs are no longer necessary, citing their vests
are lightweight and comfortable.

e Tactical T-shirts:
- The military has created a moisture-wicking cotton t-shirt that holds up during
laundering and does not stretch out. (Note: The participant did not provide mil-

spec number.)

- Charcoal barrier: PROTECH® makes a shirt with a charcoal coating that creates
an antibacterial barrier (even after a month of not washing, there was no odor).

- Silver metal barrier: a participant reported testing a Medalist® t-shirt made of a

fiber with a layer of real silver permanently bonded to it. Silver is antibacterial,
anti-odor, and anti-static.
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2.1.7 Duty Uniform Integration Concerns

For the facilitated discussion concerning duty uniform integration, participants commented
on issues about integrating numerous duty uniform components:

e Layering: Multiple layers of thick materials worn in cold weather cause loss of
mobility and inhibits access to duty belt equipment. All jackets and rain coats cause
some degree of hindrance. Some officers overcome this integration issue with under
layers instead of over layers.

e Jacket Design: One participant noted that the jacket issued by the department
accommodates access to the duty firearm, but when zipped inhibits access to all other

duty belt equipment.

e Duty Belt Design: Equipment required to be carried on the duty belt is increasingly
being mandated. Depending on the wearer’s size, the equipment may not fit on the
belt. The weight of the equipment, once added, is a hindrance to some.

e Body Armor: Participants from Chicago and St. Louis indicated adopting an exterior
vest that is identical in appearance to a standard duty uniform shirt." Its first feature
visually integrates body armor with the department’s uniform. Its second feature
alleviates the load carriage concerns mentioned previously, as it allows the wearer to
move equipment up to the vest and off the duty belt. However, one participant
commented that, although visually attractive, exterior body armor creates handholds
at the shoulders that an assailant may grab to overpower the officer.

2.1.8 Prioritization of Protection Needs — Exercise Results

The group was presented with a threat matrix, and was asked to describe where their duty
uniform needs fit in relation to threat levels and frequency of occurrence. The horizontal axis
represents the potential frequency or likelihood of threat occurrence. The vertical axis
represents the range in severity of the potential threat, up to and including death. As seen in
Table 2, participants identified the greatest risk, with highest frequency, as being a firearms-
related threat. The highest level threats indicated, following “gunshot,” were:

e Weaponized Chemicals (less likely than “gunshot,” but with a potentially catastrophic
outcome); and

e Blood borne Pathogens (frequent occurrence and potentially critical outcome).

! The exterior vest cover maker referred to by two focus group participants was J.G. Uniforms
(www.jeuniforms.com) of Chicago, Illinois.
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Table 2. Prioritization of Protection Needs

Prioritization of Protection Needs

Category Frequent Occasional Seldom | Unlikely

Catastrophic -
May result in Gunshot'
death

Weaponized
€ hemicals

UV Threat
Protection -
ot CUMULATIVE

ritical - may
cause severe Hinnise | Chemicalss | Environmental®
injury, major Pathogens” - (frostbite
property damage, DuicinralSland) ‘ example)
significant $ loss ‘”
Flame
Protection

Marginal - May
cause minor
injury, illness,
property damage,
$ loss

-
=
o
5
=
o
>
"
o

Negligible -
hazards present a
minimal threat to
safety, health, and | Environmental

well-being of

involved
personnel
DEFINITIONS:

Industrial Chemicals - lawfully held

Weaponized Chemicals - not lawfully held; WMD event
Biologicals - someone's blood or cut on someone's arm

UV Threat Protection - can be “cumulative” or “immediate”

! Gunshot-Catastrophic, but frequency depends based on population size and environment (urban/suburban)
2 Have to view this from a geographic perspective, as threat probability changes based on location; is also

event-driven
3Special considerations: Football season; small nuclear reactor on campus; accidental exposure

as weapons degrade
*Hazardous incident risk/winds coupled with cargo accident rail/highways, risk of accidents

(ex: Ann Arbor - surrounded by highways, gas lines that come through communities; super pipelines)
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2.1.9 Duty Uniform Integration Issues — Survey Results

A brief paper survey was distributed to focus group participants at the conclusion of the
facilitated duty uniform discussion. For the survey, they were asked to prioritize their top
five duty uniform integration issues from one to five, with one being the greatest duty
uniform integration issue, two being the second greatest issue, and so on. Responses were
tallied into several specific protection categories, shown in the following table. In Table 3
below, a weighted sum score is also shown, applying different weights to the five ranks to
give an overall score that represents the participants’ opinions. Frequency and average
ranking for each integration issue area are also listed. This survey was completed by 14 of
the total 15 participants.

Table 3. Duty Uniform Integration Issues — Survey Results

Weighted
Frequency Avg Rank' Sum’

Comfort 11 3.36 37
CB Protection 10 3.00 30
Appearance 7 4.29 30
Environmental 8 3.50 28
Access to Equipment 7 3.71 26
Durability 9 2.67 24
Proper Fit 4 1.75 7
Compatibility 1 5.00 5
Other’ 1 4.00 4
Alternate "suit" 1 3.00 3
Load Capacity 1 1.00 1
Conductivity’ 1 1.00 1

'Participants prioritized needs by ranking them from 1 to 5 (1= Greatest Integration

Issue)

*Weighted sum is determined by applying weight to each rank and computing the
sum. Weights: 1st=5 pts, 2nd=4 pts, 3d=3 pts, 4t =) pts, 5h =] pt. Greater weighted
sum indicates higher group ranking.

3One participant indicated National Incident Management System (NIMS) as a duty
uniform integration issue; no further specificity was provided and therefore this was
classified as “Other.”

* One participant reported “electrical threats: Taser®, live wires,” which is classified
as Conductivity above.

Overall, comfort and CB Protection were identified as the greatest integration issues for any
duty uniform. Comfort was the most dominant response, with 11 occurrences. The weighted
sum of 37 indicates the group’s ranking in terms of importance was highest for comfort as
well. CB protection was listed 10 times, and Durability was cited 9. Appendix H has a more
detailed summary of these integration issues.
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2.2 Facilitated Discussion: Integrated Head Protection

Objective: For each participant to describe their current head protection, perceived threats,
and baseline requirements for protection.

The discussion on integrated head protection was preceded by presenting a visual display of

Figure 2 depicting Integrated Head Protection as: “A System of Sub-Systems” comprising
the following component areas:

A System of Sub-Systems
Protection HEAD G
Thermal Comfort NN VISION Protection
Physical Comfort i %W;;,‘g,gf LR Lgcal Avyareness
Fit/Adjustability G R Visual Displays
Power / Data il E} gﬁ%%‘: o Enhanced Vision
Detectors %{T v{ B8EEEau 4))

HEARING kdEe RESPIRATORY
Protection SESN Protection
Local Awareness N « Ventilation
Auditory Displays \ 7
Enhanced Hearing i IR

it = SPEECH
~ Voice Comms

T Speech Input

Figure 2. A System of Sub-Systems

2.2.1 Current State of Integrated Head Protection

The discussion on the current state of head protection for LE personnel included candid
comments by participants regarding their experiences wearing different types of head

protection. The tactical area of law enforcement operations while wearing head protection
included the following experiences:

e Backface Deformation: One participant was using surplus military head protection,
which when live fire-tested, had rounds that penetrated the head protection. The “trauma
bubble” created in the head protection in tests would have been devastating to the wearer.
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e Comfort/Protection Trade-Offs: Another participant stated they use Second Chance®
Level III* helmets that were selected for their ballistic protection. However, the officers
take off the face protection because it’s not cool (both in temperature and perception of
the wearer). It provides no ventilation and fogs up depending on the climate and time of
year.

e Communications Degradation: Officers also reported diminished ability to give voice
commands as the face shield comes way down and is designed to protect the throat.

Participants described the current state of head protection for motorcycle and bicycle officers
as being similar to each other, but differing from tactical head protection. The leading
concerns for motorcycle officers’ head protection were protection from crash/trauma impact,
good visibility and effective communications. Bicycle officers’ head protection concerns
were also led by crash/trauma impact. However, their next priorities were temperature and
ventilation. Additional protection comments included:

e Motorcycle communications require wires that are external to head protection, and
connect to the radio system.

e Bicycle helmets do not provide enough ventilation.
There is no standardized “law enforcement” bicycle helmet.

e Many officers use motorcycle helmets when deployed to crowd control situations.

One ‘‘state of integrated head protection” concern voiced by many participants was
suspension systems used to suspend and secure head protection. Participants considered these
systems problematic, though fundamental to officer protection as loss or removal of head
protection in tactical, motorcycle or bicycle operations could result in catastrophic injury.

? We understand that the NIJ Standard 0106.01 for Ballistic Helmets contains no Level III protection type, but
the comment is a direct quote from the focus group, left in to maintain the integrity of the data collection in the

context it was made.
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2.2.2 Prioritization of Protection Needs — Exercise Results

The group was presented with a threat matrix, and was asked to describe where their head
protection needs fit in relation to threat levels and frequency of occurrence. The horizontal
axis represents the potential frequency or likelihood of threat occurrence. The vertical axis
represents the range in severity of the potential threat, up to and including death. As seen in
Table 4, participants identified the greatest risk, with highest frequency, as being temperature
related threats.

Table 4. Prioritization of Protection Needs — Exercise Results

Prioritization of Protection Needs

Category Frequent*® Occasional Seldom Unlikely

Catastrophic - May Temperature
result in death Protection

Critical - may cause
severe injury, major Vision
property damage, Protection”
significant $ loss

Marginal - May cause
minor injury, illness,
property damage, $
loss

-
7
oz
~
W
-
Y
Vs

Negligible - hazards
present a minimal
threat to safety, health,
and well-being of
involved personnel

Risk Levels Extremely High Medium -

*Frequency may vary based on geographic area...urban areas - more potential for frequency of occurrence
than non-urban areas.

! Can impact tactical mission if operator goes down; mental acuity suffers prior, and partner steps in
to assist

2 Vision protection should be married to helmet design.
3 Should be modular to allow for flexibility, based on environment/mission.
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2.2.3 Head-Borne Capability Needs vs. Wants

In addition to the helmet platform, and within the concept of a head protection system of sub-
systems, participants were asked to identify their needs and wants for additional head-borne
capabilities.

Participants covered a broad spectrum of head-borne capability needs, which included
protection from:

Impact/Blunt Trauma Protection - Pavement/crash protection;

Ballistic;
Thrown Objects:

Fire Impact - civil disturbance perspective (Molotov cocktail);
Bio-Hazards - civil disturbance environment;
Hearing Protection - Peltor®™ type noise reduction from gunshots, flash bangs;

Eye Protection -Vision Protection;
Respiratory Protection Fit - provide for face seal; and

Thermal Threat - need for temperature stabilization — active venting or active cooling that

circulates fluid through the helmet to regulate temperature extremes. Helmet temperature
in Scottsdale can be up to 130° F. The opposite applies for northern climates in extreme
cold.

Participants were asked to discuss a head protection “wish list.” One participant responded
that hearing flexibility was a priority, stating that venue may determine hearing requirements.
In the wilderness you want acute hearing, but in an urban environment that same level of
hearing acuity, within the head protection may be too much. The suggestion of head
protec<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>